Gibberellic acid at 0.1 Mm stimulates amylase synthesis in dormant Avena fatua seeds without inducing germination; at 0.5 mM it enhances biosynthesis of proteins and RNA in both the embryo and the endosperm and utilization of the endosperm sugars by the embryo. These events occur in early hours (0-14th hour) and prior to germination, which begins 24 hours after gibberellic acid application. These observations are in agreemeent with the concept that in cereal grains gibberellic acid has two morphological sites of actions: the embryo and the endosperm, and that germination (radicle protrusion) is not caused by gibberellic acid-induced amylase synthesis in the endosperm.
Gibberellic acid breaks dormancy of several types of seeds (4) . One biochemical reaction known to be enhanced by GA is the synthesis of hydrolases (especially a-amylase) in the endosperm of cereal grains, such as barley (3, 9, 12) . Since starch is a major food reserve in cereal grains, its breakdown is generally assumed to be an essential process of germination. It is sometimes implied that GA stimulates seed germination via amylase synthesis (2) .
Previous work showed that GA stimulated growth of the embryo of /-irradiated wheat seeds, whether the endosperm was attached or not (8) . Furthermore, dormant Avena fatua (wild oat) seeds responded to GA by germination; synthesis of amylases then followed, and there was a lag period of at least 24 hr between the two events. Therefore, GA cannot stimulate germination via amylase synthesis. It was suggested that GA could act on the embryo proper (4 The intact seeds treated with 10 Mm GA synthesized less amylases than did the endosperm treated with 10 Mm GA (Table I ). One might suspect that (a) less GA gets into the intact seeds, or (b) there is an inhibitor of amylase synthesis coming from the embryo. But these explanations do not appear to be correct, for (a) increasing GA concentration did not bring about more amylase synthesis in the intact seeds, and (b) killing the embryo of the intact seeds by heat did not increase amylase activity (data not shown). In the isolated endosperm, most of the amylases synthesized is secreted into the medium, whereas in the intact seeds, all the amylases are confined in the seeds. It is probable that continued removal of newly synthesized enzymes or of hydrolytic products is necessary for maximal synthesis of amylases (7).
Second, it was found that GA stimulates incorporation of 3H-leucine and of 3H-uridine in both the embryo and the endosperm of A. fatua seeds in early hours of treatment (0-14th hr). The difficulties in studying the effects of GA on protein and RNA synthesis in A. fatua seeds have been the extremely low rate of incorporation prior to emergence of the radicle (germination) and the possible changes of amino acid pool size. By using large doses of less expensive tritiated precursors in presence of the respective carriers, we are able to show that GA significantly enhanced incorporation of 3H-leucine and of 3H-uridine into acid-insoluble materials in dormant wild oat seeds (Tables II and III) . The caryopses were dehulled, and a small cut was made to the endosperm. This procedure allowed quick entry of the applied chemicals without affecting germination of these seeds. Lots of 10 seeds were surface-sterilized and presoaked at 22 + 1 C for 12 hr, then exposed to 3H-leucine (30 yc in 1 ml of 1 mm leucine) or 'H-uridine (20 ,c in 1 ml of 0.1 mM uridine) for 2 hr. The seeds were washed, dissected into the embryo and the endosperm, and each was homogenized in a mortar and pestle with 0.2 M (for leucine incorporation) or 1.0 M (for uridine incorporation) NaCl solution. The cell wall and starch grains were removed by low speed centrifugation. An aliquot of the supernatant fraction was precipitated with trichloroacetic acid. The precipitate was collected on a Millipore filter, which was then dried and counted in a Beckman liquid scintillation system with a counting efficiency of 22% for tritium.
Since GA-induced germination of this seed usually begins 24 hr after treatment, this increase of protein and RNA synthesis cannot be the result of actual growth. The activity in the embryo might be an important preparatory step toward germination. The synthesis in the endosperm is probably not related to amylase activity, for amylase production in A. fatua EARLY ACTIONS OF GA IN SEED seeds is detected only after 2 days of incubation with GA (Table IV) . As compared with the Himalaya barley seeds, A. fatua seeds synthesize much less amylase and at a slower rate, in response to added GA (6) .
Cordycepin (3'-deoxyadenosine), an inhibitor of mRNA synthesis (1, 10), inhibits germination of wild oat seeds, and at test concentration, severely suppressed incorporation of 'Huridine and of 3H-valine into acid-insoluble materials (Table  V) . It thus appears that mRNA synthesis is required for germination, and continued synthesis is essential for sustained protein synthesis. Prolonged treatment of the seeds with cordy- 'Seeds with opened endosperm were exposed to 5 M4c of 14C-glucose in 1 ml of water.
2 Exposed to 5 ,uc '4C-glucose in 1 ml of 10 mm glucose. 3 The ratio of the radioactivity in the embryo to that in the endosperm.
cepin (soaking the seeds in cordycepin throughout the 14-hr period) virtually eliminated all amino acid incorporation; whereas 2 hr treatment (the seeds were soaked in water for 12 hr, then exposed to 'H-valine for 2 hr in presence of cordycepin) reduced incorporation by 50%, suggesting that at these times 50% of protein synthesis depended on mRNA templates made during the first 12 hr of imbibition.
Finally, a test was made to see if GA could enhance sugar utilization (translocation and metabolism). A small cut was made to endosperm at the distal end to permit entry of "4C-glucose through the cut (the seed coat is relatively impermeable to sugars and amino acids). The cut seeds were presoaked for 12 hr in water or in GA, then exposed to '4C-glucose for 1 hr, washed, chased in 10 mm glucose for 1 hr, dissected into the embryo and the endosperm, ground, and extracted with 80% ethanol. The radioactivities in the alcohol-soluble and alcoholinsoluble fractions were determined for the embryo and the endosperm (5). Table VI shows that when exposure to the radioactivity was made in absence of the carrier, the GA-treated embryos received nearly three times as much label as the control; imposition of 10 mm glucose on the medium made translocation generally more efficient, but the effect of GA was still evident, as indicated by the ratio of the label appearing in the embryo to that in the endosperm. Whether this effect of GA is on the translocation itself, presumably by increasing the permeability of membranes (11) , or merely on the enhancement of sugar utilization awaits further investigation.
